Purpose. To compare quality of life, knee function, and physical activity in 33 elderly women with or without early-stage knee osteoarthritis (OA). Methods. 33 Japanese elderly women (mean age, 66 years) with (n=18) or without (n=15) early-stage knee OA symptoms (knee pain and decreased range of motion [ROM]) were recruited. The height, weight, and body mass index, disease severity, quality of life (according to the Japanese Knee Osteoarthritis Measure [JKOM]), knee function (knee extension strength, ROM, 10-m gait time), and the amount of physical activity (net energy expenditure and step count) of the 2 groups were compared. Results. The 2 patient groups did not differ significantly with respect to mean patient age, height, and body mass index, except for weight. Regarding knee function, mean knee extension strength, ROM (extension but not flexion), and 10-m gait speed (comfortable and maximum) were significantly inferior in patients with knee OA than in controls. Regarding the mean amount of physical activity Quality of life, knee function, and physical activity in Japanese elderly women with earlystage knee osteoarthritis
undertaken, patients with knee OA did not differ significantly from controls with respect to net energy expenditure (179 vs. 212 Kcal/day) and step count (8016 vs. 9729 steps/day). Net energy expenditure (r= -0.65, p=0.04) and step count (r= -0.62, p=0.02) correlated negatively with JKOM scores in patients with knee OA but not in the controls. Conclusion. In Japanese elderly women with knee OA, quality of life (JKOM scores) correlated negatively with physical activity (net energy expenditure and step count). The 2 groups undertook similar amounts of physical activity, although those with knee OA exhibited less knee extension strength. Decreased knee extension strength coupled with high levels of physical activity may exacerbate the development of knee OA.
INTRODUCTION
In Japan, about 7 million people have knee osteoarthritis (OA), and the proportion continues to increase in the ageing population. 1 The prevalence of knee OA increases rapidly in people aged ≥40 years. 2 In elderly women with knee OA, their activities of daily living (ADL) are markedly hindered. 3 Mild exercise is recommended for prevention of lifestylerelated disease. The main symptoms of knee OA are knee pain and diminished knee function (range of motion and muscle strength), which may affect the ability to undertake physical activity.
The amount of physical activity in ADL can be measured quantitatively in terms of net energy expenditure (using an accelerometer), heart rate or step count. 4 All of which have been used in patients with diabetes mellitus and cardiac disease. 5, 6 We therefore compared knee function, physical activity, and quality of life in 33 Japanese elderly women with and without early-stage knee OA.
MATERIALS AND METHODS
Between April 2006 and March 2007, 33 Japanese elderly women (mean age, 66 years) with (n=18) or without (n=15) early-stage knee OA symptoms (knee pain and decreased range of motion [ROM]) were recruited. The ethics committee of our university approved the study, and written informed consent of each subject was obtained. The height, weight, and body mass index of individuals in the 2 groups were compared using the Wilcoxon rank-sum test. In those with knee OA, disease severity was evaluated using the Yokohama City University Classification system ( Table 1) . 7 Quality of life was measured using the Japanese Knee Osteoarthritis Measure (JKOM), 8 as the ADL of Japanese people often involves deep flexion of the knee, which is related to the symptoms of knee OA. Higher scores indicate better quality of life. The JKOM has been modified based on the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), 9 which evaluates disease-specific quality of life in patients with hip or knee osteoarthritis. The JKOM is a self-administered questionnaire and consists of 25 items (each scores one to 5 points) including (1) the pain level during walking, standing or climbing stairs, (2) physical functions related to ADL, and (3) social functions including social participation. It has been validated for evaluating patients with knee OA using the Short Form-36 and WOMAC.
Knee function was measured in terms of the knee extension strength, ROM, 10-m gait speed (maximum and comfortable), and the degree of knee pain (using a visual analogue scale). Knee extension strength was measured using a handheld dynamometer, with the participant in a sitting position with 90º flexion of the knee and hip joints under isometric contraction. The 10-m gait speed and step count were measured using a 13-m walkway (composed of a 3-m approach way and a 10-m straight line).
The amount of physical activity (net energy expenditure and step count) was measured using an accelerometer 10, 11 attached to the waist for 9 days (except during sleeping). Participants were instructed not to perform any unusual activities. The mean amount of physical activity over 5 days (excluding 2 days during weekends and the 2 days on which the accelerometer was attached and removed) was recalculated as net energy expenditure and a step count was derived.
The side with more severe knee OA (9 left and 9 right) was compared with the right knees of control subjects. The amount of physical activity between groups was compared using the analysis of covariance (ANCOVA) adjusted for body weight. Correlations between physical activity and the JKOM score were evaluated using a 2-sided Pearson's correlation coefficient. A p value of <0.05 was considered statistically significant.
RESULTS
The 2 patient groups did not differ significantly with respect to mean patient age, height, and body mass index, except for weight ( Table 2 ). In patients with early-stage knee OA, mean disease severity was grade 2. Regarding knee function, mean knee extension strength (p=0.027), extension ROM (p<0.01), and 10-m gait speed (comfortable [p=0.004] and maximum [p<0.01]) were significantly inferior in patients with knee OA than in controls (ANCOVA, Table 2 ). Regarding the mean amount of physical Bone sclerosis or osteophyte formation 2
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DISCUSSION
In patients with early-stage knee OA, most have slight contracture of extension ROM but not flexion ROM. Flexion contracture is thus considered a feature of knee OA. Decrease in the knee extension strength precedes deterioration of other parameters of physical function, even in patients with no knee pain or muscle atrophy. 12 In Japan, the gait speed required to safely cross a road is 1.0 m/s or faster 13 ; our patients with knee OA walked faster than that. In a health and nutrition survey conducted in Japan in 2002, 14 elderly women (aged 60 to 70 years) walk approximately 7313 steps per day. Our patients with knee OA and controls walked more than that, probably because the accelerometer was more sensitive than a pedometer. Excessive physical activity in patients with early-stage knee OA may exacerbate the development of knee OA. The knee extension strength for maintaining gait ability among elderly people was 35% (kgf/kg [body weight] x100) or more. 13 Our patients with knee OA had mean knee extension strength of 32%, but their physical activity was similar to that of controls. If physical activity is limited by disease, physical function and ADL may also be limited. Physical activity (net energy expenditure and step count) correlated negatively with quality of life (JKOM scores) in patients with knee OA, but not in controls. As JKOM is a disease-specific quality-of-life index, the correlation coefficient for participants without knee OA was low. Therefore, when evaluating quality of life between a healthy and disease group, the non-disease-specific health-related quality-of-life index should be used.
Advancement of knee OA from early to late stage decreases physical function, ADL, the mental condition, and therefore quality of life. Understanding physical activity that elderly people with knee OA undertake may clarify the pathology of knee function including quality of life.
CONCLUSION
In Japanese elderly women with knee OA, quality of life (JKOM scores) correlated negatively with physical activity (net energy expenditure and step count). They maintained a similar amount of physical activity despite having inferior knee extension strength. Decreased knee extension strength coupled with high levels of physical activity may exacerbate the development of knee OA.
